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DYNAMIC PAMMETER ARRAY SYSTEM ●

( GPA )
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Michael A. Oothotidc. Jam@: F. Ama.m, .cnd fiomafi KozlGwsiIl

L06 A]amoa ~ational bboracory

ha Alamoa, New Hexlco

ABS~CP—.

~ia paper de6crtbe6 ●ofcware uhic~ provldea ● meam6 to change

dynamically (in :eal time) the valueo of paramecer6 in ●=
executing taak. The paramefer6 realde in ● n RSX-llP memory
8anafteme9c region or ● VMS a~ared global section. Valtiea may

bc 8CCea6ed ●nd ●ltered h- any taak ●clacEln8 the region,
including an interactive tack. l%e interactive t.aak may bc
run from the keyboard to ●now user interaction with

paramecer6 stored in the reRlon. Keyboard c~andfi ●now the
u6er to make a dlnk file cocIy of valuea in the region. ❑edify
values in the region, and define meaningful ●ynonps to U6C 1=

referring c- parmmatera in the raglon.

-

CWERLIW OF THK SOr~”ARF

The purpose of DPA la to 61]ow the user to chance

value6 of oaramcccra in a apcuiffcd uacr tank while

it i- running. llw software conaista of ● keyboard

interface taak named PUI and CW3 nuhroutlnea to be

c.lled by uacr taakm to ●et UP a:oraue of t hc

caramcters. The interactive caok PRH ●llowa the
uer read/wlte ● ccoaa :W the parameters fr~m che

temlnal or from ● cmand ftle. One ●ubroutlne
PRMCRE may be call?d by the umer”s caak to create

the ● emorv mana@emcnt region the paramacera realdc

in: th~ otl.er auhrouifw PilWIAP mav bc called by
othar taak6 to ●ttach ●nd map the region.

TM user”a t~sh may defln~ any number o! 1WKFR*2,

lhTEGHIa4, R~L*4, ●nd REAL”R variablen (arraya !,
II, R, ●nti RP reapcctlvcly) to be held in ● memory

management replom ●nd be ●cc~aalble to other caakc.
Theme four ●rraya ● rr Cho,ght of ● a subsections of a

parameter arrav. Thea@ varlablen ar? ●vailable for
USP by the uaor’s taaka via ● FCRTMN CO#WON block.

This ooftwara in wrttten in FLl?CS.a*

This pap~r WIII dlscusa “nly th~ RSX-IIH v~ralon;
th~ ~S :araloi~ will have identical functtonalfcv
●fid user intgrface ●lthough ●omawhat dlffarant

lmplaaancatlun uhora necaaaary.

SccCton 11 dqaerlhi the hiotor’

wri tins of this aoftwara ●nd

---

‘fP.it work 1s aupportaa by rhe

Enarflv.

lcadlnm up to the

lluatratea tha ncada

U. S. Oapartmont of

“aoevalnpmd Fy Terry Beyer, Wpartmrnt of Coaputer
Sqlanca, Urilv*rnlty of Oregon. FI.KCS ia ● FORTRAN

?rwrrocaaaor allOWLnD uae of 6trucCurcd ]anpu6Re

constructs in FORTILIN.

to Le ■ et. Section 111 describes the mcthad of
lnD]ementatlon of DPA ●nri the rclaCiom6hiF of DPA 1(?
o:her cvatem routlne6. Section IL” dct31]F the

functtonalltv Grovldcd from the nolnc of view of LI.I
u6er.

fII~ToRy

E=Perlmentera ● c LCUI Alamoa Peaon Phyaic6 :acilit.
(IA7PF) freguantly need to be ●ble to ~~angc
paramet9ra in thclr data ●caulaitlrm prti~l -m=
without Being through chc cdlc-compi le-cn~~bul,’
CVCIC. PaamDlco of such paramcterfi ● re Balns and
fwdeatalc for detcctoro, kimematlca earamrtcrb
(anglea, ●nergle6. target masaea. ●tc.), c~li~ra~fo~
coefflciento ●nd teat llmltm. t’iote that Btlch

param~tera ●ay be chanacd -rveral ttmcm ● n huur

which ● eana changing “’hardtiirad”” va]uea [n code 16

lm9racclcal.

A facllltv for changing tac par~~eter~ in one tamk

f r- ●nether t6ck baa revelopcd by aewcral

●a~rimental ~roupel me “:.:ilcat furm uncd wa~ A
dlak flla contallln~ the neiena6rv conatantm. fic
user taak w.mld be nmtlflcd of new data to read bv

front panel @enac owltcllca and wuld read !1 till
file. Thla schamc hoa three major d’aadsantagch:

1. I%@ dlck 1/0 la romparaclvelv 6

2. ~Q dlak !10 r~gulren a ~argr

coda in the une-’o taak.

3. 71rQ ●mount of ●ffort reguircd

(w.

●mi!btll LI

ainsle parameter fm larac, •lmc~ t I!* f:lt’

●umt bo ●dltcd al.d ●ven fldlWI t)la curr~=’t

n-bar in thr file ran he tcdlouh.



A 6chene used by JaMe6 F. Amann under RSX-lID for
t Wo experimental group6 was to use a Shared C]oba]
Area (SCA) linked LO both a d;ta analysis task a~d

a~ input cask. The inpuL ta6k could be u6ed to I L

variables in che SCA by co~and, e.g., “R37-L5.5.”
Such ta6k6 nomally kep[ the p.rameLer6 scored in a

disk file so that they could be re6Lored afLer a

reboot . Also, command file input and a line printer
llstlng of valuea were allowed. Such a ❑cLhod

provides fast upciaclng of paramecer6 and even ailow6

simple mu]tlcafik updating but does have [w

dlcadvancages:

1. me SCA required &K w0rd6 of vlrLua]

addres6 space in the u6cr’e ta6k ?ven if

only a few hurdred paramcter~ exirted. The

unu6ed 6pace was not ●aolly available to

the u6er.

2. The pro.crai,s did lltLle to help the user
keep track of which varlahle6 were which.

For exaaplc, typical !nput 16 R37-65.5 LO

6et an an~le, whereas l_HFTA-L5.5 is really
uhn[ the u6cr [6 thlnklng about.

The Dynazlc Paranetcr Arrav afifcwarc descrihcd

hcreln at[cmptfi to 6oIvr the virtual addresp 6~acc
prob!em and 6impllfle6 the ucer lnterfacc ul~der
RSX-]lH ●nd L%S. 0

IHPLE!?EhTATIOh’

mection containc:

A dl~cusston of the r,tlatlon6hlp brtwccn the

DPA hvacem and othe? routlnea which may aharc

the menory management rc.qlon.

A brief dc6Jr[pt10n of the lnplescncaclon

method of each plccc of Lhe DPA ●ofcware.

DPA”c Envt:onmcnt——

The DPA aubsv6t@m will hr dlctrlhuted to i.acrt an
pnrt uf a Rcneral-purpo6c date acqutattlon aysccm
Ilsed ● t IA.YPF. But llPA can br USCII outoldc the dotn
●cqufalllnn environm?nL without a!!v chanaen (O DPA
at all, for example 111 fionc~ Carlo calculatlonac

Th@ conncccion bctw~~n f)PA ●nd otl,cr auppil~d
rout lnc, taken place bv menna of an RSX-IIM memory
managcm?lll reRlon which contfi!nn chr array of
paranotcra to be aharnd ●nd aay slao cont4in och~r
t ypeo of data. llw first 32-word bloc~ of the
replon containa an ●rray of Offsccm Into the

(the thadcr
ra~lon

array tff’)R), uhleh la followed by the
mtoragc arcam of th? reaion, Thin allows the raglon
to b? d!vid?d into ]2 ● rcan which may b? un~d for
neparate purpunem, ●ach of ●rhftrary l@nRIh, 6ach of
which mu~L b~pln @n ● 12-word boundary (for ●aao In

mappinl)m

ktaila of ~m?ntatton—— .

the user aL che ccrmlnal , and che disk files

●660ciaLed uiLh DPA.

Scruccurc of the ~ton - Access co c},- da-a !n the—-
reglon ii =allahle tV- any ta6k which knows che

“name” of zhe reg~r.n. L’hPn the r<gion is created,

!ta name 16 defined a6 the default UIC ,Indcr which

the creaLi3g ta6k run~ with Lhc first octal digit

translated LO a ietter; ea., if the cask which

create6 the reRlOn rune under UIC [025,033], the
name of the region 16 A25033. Thus any l-sk running

under Lhe ~ame UiC can acceas the region. The only

Information nbouL the 6cructure of rh: reRton needed
hy a aecor.dary taak which must acce6s data In the

re~ion 16 that the flr~t 32-word block concalns

Offficzs to the 6toraRe area6 within the region.

Tnerefore the taak can ❑~p to the flrfi[ 32-uord

block, ob:aln the necefisary offscL, and Lb?n rem.lp

to the required information.

Figure 1 1s a clmplc vfew of the fitructtlrr tif the
regJOn. Each word in the Header arr~y (Lhc f!r6t ]?

Wordfi of the regionl contaln6 the offfict co :hc

a6fioclatcd 6torage area; e.g., Lhc flrec word In Lhc
Header arrav points to the beglnninR of t hc rip,+
parameter nrray which 16 ●]nyfi in the fir6L fit[)rapr

area. Words ~ and 3 of the Header arrav point to

thr bcpinnlng addreeae6 of data for other data

acqui61clon rout lnea. Words L tllrou~h lfI are

reacrvcd for future ●xpana[on. Words 17 throut.h 31

ar~ ●vallnhlc for apeclal purpose6 t he u6cr mny

havr . Uold 3: of the Header ●rray contninfi the filzc

of the whole reg [on. If any entry In the IIrndcr

array contains O, the a6aoclated atoraRe ~ectlon [s

not used; ●.R., Uordrn fI through 1$ w1ll all contain
O for chc present relcaae of the DPA aoftwarc.

The ●dvantage of thla structure la that it provide~

H[tofR ARRAV

OPA STORAC[
AR[A

M(IIS1ORAG[

AfliA



the ●bility to ❑ake full u~e of the mei=ory
management region. sir,ce virtual ●ddreas ●pace u6ed

to the map the region 18 allocated in 4K word
increments, the abilltv to place data other than the
DPA parameter a-ray in the region a]10W6 the umer co
uae virtual addrea6 apace chat might otherwise be
wasted . For ●xample, if the region were CG concaln
only the parameter ●rray an: the psrameter ●rray

required only 1000 words, ●pprnxlmately 3000 word6
would be unu~ed of the m!nlm,nt AK word6 allo:ated to
map the region. fii6 6tructure ●llows uae of the

region 10 be based ●ntirely upon the need6 of the

u6er without limiting him.

Creation of ~ Region - Data in the mef ory
managenenl ‘region 16 ●ccenaed hy ❑ eans of ● FORTRAN
COMON block named RFCION in the caak which rrca:e~

thr region; for ●xampl?

INTECER*2 HDR(32), t-Et:(~)

COmIP!:/RECI~’./HUR,LEX, l,R, II,RR,DLD,RFST

(The vbriables in REC1ON arc explained in thr
diSCu66iOn of Subroutlnc PR!!CRF.. ) The parameter

array 16 thought of ● s a 61ngle ●rray ❑ade up of
fuui sectlonfi or ●Ub-array6 (array~ I, R, 11, and

RR); flr6t 16 the INTEGER*2 section, which concalnH
all lh7EtXR*2 parameters the u6er ulthcfi to place tn

the region; next ● rc ●ll :hc REAL*4 parameter; the

third 6ectlon :ontain6 all the IWF.GFR*4 parameter;
and chc lact aectlor, cont~lns the REAL*8 paramctera.
Thr ienRtha of the cuhscctlrmn of the ●rmy ❑ay

change ● s the tafik is developed, so four wordfi (an
array named LEN) ● rc re6crvcd to hold th~ number of

●!icrle6 in ●ach section of the ●rrav; l.c., LFN~l)
contains chc numhcr of l\WtXR*2 paramcccrfi placed
in the rcglon; LFN(2) chr numhcr of REAL~4
parameters, ● tc. At ta6khufld time CLWWX AMIOF 111
declared a virtual mcction W[lh the taakhulldcr
VSKCT opllon. The start[ng mfdrer6 of chc vlrlual
section 16 the hasr ●ddrenn of ● n APM choncn to
●now ruom :ur thr whulr regicn co hc mapped by one
window. Thin ●llmfnntc6 the code ● s well ● n thr
cfme necc6tary to pcrfonn rcmappin~ ns dlffcrrnt
sLoraRc ● reaa in tnp roaion ● rc referr,~ced.

suhroutlne PWICRF lfi cnllr+ ?IV the tnnk whfrh aUIIt

croatc the ~pmorv mana~eqcnt ra~ion. It cr~aten ●nd
maph t hc reglnn ●nd placea some s>eclflc cuntrol
dnta in the region; for Instance, this routine flpdk

the lenRthfi of thu ?ubsectlons of th~ parameter
●rray snd placss thsac values In ●rray LMi,

.~y,p-1~ tne Rc&l-n-n - hllrn ~he reRlon ts crcatcd bv
lJN.’lcllr,— ‘-lhc wIIolr t’eglon Im mapprd. Thin allowu “.hr
calllna task to a(rpns thr paramrier nrray ● s wrJll
● m ●ny ocher Inl”ormatlon lIIW us-r wish.s to put in

CIIP ra~lomo

Whroutin~ PRMMAP can hc call~d hv ●ny other tank
ncedlnm 10 map the param?(er ●rray within the
already exlattng rc~fou. in IIIIs caac only ttw
paramst~r ●rray is ●appad.

nl~ funrtionn ptrfotm?d hy PRMtA1’ are ● s follows:
ThP roucln- formn th- namv nf th? rcnton to be
mapped frnm the default UIC of III? task calllns
PRMAP. l%. routln~ ●ttachem tha reRlon and ●apm
th flrot two J2-woril blockn. I!nn(l) RtVQO the

otsrtlni address of thr lWA storb~e raglon which, if

present, will al~aYS 6tart with the scco:,d ]2-word
block of the region. The first four word6 of LhC
DPA storage rcp,lon ron[aln LF.%, which will ~rovldr
the 61ze of the DPA storap, c region. PFUI!’AP then
❑ap6 che s:ora Re region bcgtnninp, with LF.!:(I) and
continuing, through the parameter srray and returns
StaCU6 to :he calling task.

Intcracl.ivc Access to the Region - An lnterarrivc
~w=y ~= b~c=usrr co map t hc re~lon
●nd provide the user dynamtc access LO the parameter

values. ~i6 cask provl<es the uccr Lhc folloulng
canshllfci~s: he may initialize all the paranctcrfi

in th~ f’RH accLfnn nf the region from a disk. b~ck,,p
fllc; hr ❑ay makr n copy of the parameter va!ltcs in
a dfcit buckllp file: hc mdy define meaningful
synon~s to be u6ed in referring *.n 6;,cciflc
parametrrb (deac-lbcd under Task PRY, ttCel 7); hc
❑ a y a66ign VSIUCS to individual parameters; hc may
dls~!av or print out chc paramctera. t“ ‘Ir values
and thclr defined 6ynonm6; he mnv SCquCnLfa!]y
rcvlew paramc’:er6 at the terminal ●nd 6CleCLiVC:V

changr values.

Execution of the commands input hy the user is
handled in one large loop: The command !s :ccclvrd

●nd paraed, the aubroutinc responsihlo for tbc
particular command 1s called, ●ny crrurti dcLerLed

● rc reported at the teminal, ●od if no crrurs arc

found the command 16 ●xecutrd. Changes neces6ary LO

the backup file or to the parameter ●rray in mcmorv
are made synchronously; ?.n., if ● ncw Vcrlllos Sf
the barkup file is rcqulrcd, ● separate tusk 13

upowncd Lo craatr the new vcrsloni But cxccuttnn of
PRY Lalcn unt[l ccnpletton, hcc.ausc following

command6 wi]l ●ffecL the new ver6ion of chr backup
file.

fir A660Ciat@d Dlmk Files - T,.erc
—— --- —

arc two disk

fiie6 ncces~firy to thr ~A=ubsvstem. one, PfL’:.DAT,
contm!nn t hc name of the dlak backup fllc: tF,16
●llow6 the usar to change the name when appropriate
ar.d vet to have the name of the file eaally

●vaflable to the DPA snfcwart.

IIw ocher disk fllc associated WICtI TWA Iri ttlo

hacltup fllc. It 16 ● diract-acccnfi fllr and
consints of lwo major sectlomn. The fir~t contafls

the paramctcrn, one per record, consisting uf lIKI
value ●nd ● polntcr to !h@ oynon~ dcflncd for the
parametnr, If ●ny. The stcond section In the
sync m luble; ●ach record cnntslnk a rfaflnrd

Syrionw and ● p“lnt~r back to ths parameter fur
which 11 wao dailncd.

The user ●ay ● t kin own cption crcatr filr~

ccntalninR trxt describlnh the pnrameLcrn in thr

●rray. l%ero may hc one f!l? for ●ach LI@rlfon (if

the ●rruv. lf these filen calst, thy ● rc UF..M I.v
th? comman~n which dfsp’ay paramrtcr valu~s nnd
nynmnyma (OS? th? 1ss1 paragraph).



Subro.ltine PRHCRF—.

In the user’s cask, before the call to WUIC!IE, the
variables in COH$f~N REC1ON Cd.30t be assigned
values, because they have virtual addlcs~ea b~c no
physical addresses until PRHCRE naps the regfon. An

extmple of the setup of RECION follows:

IhTECER*2 HDR(32),LEN(4),I(65),REST(IOOO) ,ER

ISTECF.R*4 11(20)
RFAL*4 R(IIC!

REAL~9 RR(23)
LOGICAL*2 FLC, DLD
BYTE PT(6)

CO~ON/REC?O!:/H9E,:.l’: .l,R. lI,RR,M~-,F!T.W
CALL PRMCRE(FLG,PT,HDR,U.!:,I,R, lI,RR,CLIJ,ER)

where :

. FLC 1s true if the region 16 to be deletrd from
❑emorv when the last task sttached to it 1s

dettched, ●nd falsr if Lhe reRlon is to hr left
in memory. The regffi~ a,lv then be deleted from
memory by uAe n! thv PM De@troy command
described later.

● pT is thr ASCII representation of the name of

the pnrtltion in which the reglun 16 LO bc
crea[ed.

● HDR is the 32-word IhTFGER*2 ●rray which

contains offtets co the 6torage ncctlons of t hc
rc~lon. 1: :6 pa6eed to PR!fCRE to obtain the
virt,jal addre6s for the acart of tho region.

● LES is the ~-word Ih’TECER@2 ●rray which wI1l,

fo:lo~ing the call tO PSiCRE , contnln tho
lenRthc of thv 4 cectlone of Che parameter
●rray.

4 1, R, 11 and RR ● re the arrays which make up the

four aectlon~ nf the paramctet Array.

● Plt!4CRE will titorc in DLll the va
can be accessrd ●nd ■edified by

● s nccc@6ary.

● RFST iG ●nv ot’ler lnformstlon
stored in RF.CIOS.

ue of FLC, co it

other uotr casks

the user wants

● M roturn6 atatua co t..e calling rnutlnc.

Su!trouclrw PRXMAP—-—. — .

PWL4P exlats co ●now ● necondary task to map co
thv f)PA parameter arrav in ● n ●lready ●alstlng
mrmorv management rcglon without knowing ● great
many de:allc of how the region mav be ●et up, The
ca)l tu PSMMP from ch~ user’s task I- ● s fullowa:

CO!fHON;REGIOS/llDR ,LEN,ARR.AY

CALL P~OMP(HDR,ER)

where :

● HDII 1~ as above ●nd 10 paated to obtain the
●ddress of !he start of the re~lon.

● LEN 1- ● c abuve,

. ARRAY 1S dimensioned equal to or larger than the

size of the whole parameter arrav as set up hy
the u6er’s prfmary ta~k vhlch created the

region. In thfs manner Array can hc used LO
accefis the para=cters wlth,jut knowledge jn the

6econdary cask of the 61ze6 of chc subsections

of the array.

● ER returnn status to the calling routine.

Took PR!!—— —

Task PRM 1s an lnceractlve task which may access the

memory management region while the primary Lask is

runnlnR. There ● re oeveral commar!d6 wh!ch may bc
glvwl to PM to provide the u6er ● ccess to [he
parame?ern in the reRlon. Fo]lowinR is a 1i6L Of

the functions PM allows the user to perform.

1.

7. .

3.

4.

5.

6.

7.

Sackup Parameter Va!ues - h- user can

make a 8nap6h0t of the parameter values in
a disk backup file.

Se c ReRion to be Deleted on L6st Detach -

One of the parameters of the De[ach RcElon
system service allows scrting whether the
reRion should be deleted from memory upon

la6c detach. A PR!! comrand can he u6cd co

change thin settinR.

Make a New Version of the backup File -

Thin funccion allows crrution of a rick’
version of the backup disk file when it is
necessary to change the size of the
p~rameter ~rrav. The uger-rn task can be

edited ●nd recompiled with no changea m. “e
to the backup file. A commdnd can then be

uced to create ● new versiion of the backup

file, copying from the old backup file the

parameter valuem still fn uae and t ho

synonyms defired for Chos: parameter, ●nd

leaving out parameters not included in fhc
ncw veraion of the ●rrav or adding

parameters with values of O if the new

verhlon of the ●rray 1S larger.

Initialize Valuex in the Region - The
parameter valueri in the region can be oet
from ● backup file.

Scan Parameters - I%c umcr can examine and

selectively ●lter tl~ valucn of paramctcrh
●t t %e Ceminal. The diaplav ●t t hr

t~rminal includes thfi parameter, ito value,
●nd ●ny nymunyma defined for it. After n

parameter lo displaved, th? u~cr mny tvpr n
new valu~ to hr anniRned to thr parametcl ,

● carriage return co dicplav the next
parameter, or ● Control-Z to ●top scanning,

Control Verification - ~e uncr rnn
control wheth-r confinaation must he givru

before valuea in the parameter arr..y and in

the backup file can be chanRed.

Define ● Synonym for a Paramr:er - The
user ●ay define meaningful aynonrti for
individual parametcrn. A mynolym may h
defined as an array of “n” ●lemcntn, f n
which case it 1s associated with the



parameter and the next n-1 parameLer6. An

example o! this 16 the command line

R5 :- ANCLES(5)

(Parentheses are removed from the subscrlpc

of a parameter to reduce keyscroke6.)

Fol lowing execution of this comand, the
synonym for R5 1s ASGLES( l); the synonym

for R6 is ANGLES(2); for R7 it’s ANGLES(3);

ccc.

The eynonym definition is ●nterea in the

backup file synonym table along with the
length (for a synonw arrav) and a pointer

to the record of the backup file concalnl~g

the as.,ociaced parameter. The parameter

❑ay thereafter be referred to In other PW!
commands by its parameter name (e.g., 16)

or by lcs eyaonym.

8. Set the Value of a Parameter - The value

of the parameter is changed to the new
value gfven (following error checking to bc

sure c hc val ue 1s appropriate for the
parameter type) in both the paracetcr array
in memory and in tl,c backup disk file.

9. D16play Parameters - The user can display
portions of the parameter array; an
optional modifier ❑a} be used to specify

the output device or file. The information
displayed 1s the parameter nane , lts
associated synonys, end lcs value. If a

whole eectlon of the array fS disp!aved,
the descriptloae from the Litle files are
also displayed.

.


